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Johnson and Pelton (1980a,b) were employed, though barrel traps sometimes were used. Bears were sedated with a 20:10:2 mg/ml mixture of ketamine, rompun, and carbocaine; in the first years of the study, other immobilizing drugs were employed (Cook 1982). To age bears, the first premolar, a vestigial tooth, was extracted, sectioned, and stained (Eagle and Pelton 1978). Ages were assigned according to Willey (1974) , and bears >3 years were considered adults. The female bear's reproductive condition was evaluated via vulva and teat examination and the presence of young. Pitocin or oxytocin were administered to help detect lactation. Beginning in 1978, radio collars were fitted to females enabling us to locate them in winter.
During winter, 1978-89, the reproductive status of denning females was assessed. The presence of young was noted, and sonagram analysis sometimes was used to determine cub number (Wathen 1983 ).
The maximum percent production index (MPPI) (Pozzanghera 1990) Estimates of density varied within the study area. From 1973 to 1987, the average population estimate for the park study area was 148 + 52.6 bears (Table 1) (Fig. 2) ; these estimates are not significantly different (P = 0.085). The population estimate for the CNF study area was 28 + 13.8 bears (n = 6 yr, Table 1 
SMOKY MOUNTAIN BEAR DENSITY AND GROWTH * McLean and Pelton

257
rates of females in GSMNP (see Table 2 ), the population model, BEAR, uses a series of multipliers. The percentages of lactating females in the national forests following good, bad, and average years of mast were 0.757, 0.235, and 0.600, respectively. These values were used to calculate multipliers that, in combination with values of life history parameters of national forest females (see Table 3 ), produced foodadjusted fecundity rates.
The multipliers representing survival of females <4 years are 1.25, 1.00, 0.75 representing good, average, and bad mast years, respectively. These multipliers reflect food-dependent cub survival as well as the fact that food availability affects the degree of social intolerance, dispersal, and, ultimately, survival of young bears (Garshelis and Pelton 1981) .
The model simulations clearly demonstrated that within 20 years, hard-mast availability can have a dramatic impact on bear numbers (Figs. 3 and 4) . The numbers of female bears expanded in consecutive years of good mast; successive years of bad mast caused a substantial decline in bear numbers. Year-to-year variation in food supply also produced a decline in bear numbers. The trends in the numbers of national forest bears were similar to those projected for park bears (Fig. 4) .
DISCUSSION
Estimates of population density in the Smokies were consistent with previous estimates. Using various Table 3 I  I  I  I  I  I  I  I,III  I  I  I  I  I  I  I   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19 (Fig. 2) . The estimates of size and growth rate indicate that the Smoky Mountains bear population is in fair to reasonably good health; however, given the imprecise nature of these estimates and the mounting humanrelated pressures (e.g., landfills, road and resort development, poaching) in and around the park and national forests, the population status is considered guarded and a conservative management practice is recommended.
In illustrating the importance of hard mast to reproduction and survival of black bears in the Smokies, the model simulations indicate both outcomes: exponential growth and extinction. Despite the extreme outcomes, the model is useful in that it does illustrate model simulations) in Cherokee and Pisgah National Forests given the importance of food and consequent trends in population growth.
However, the fact that the model predicts a population decline even with year-to-year variation in mast indicates weaknesses in the model. Mast availability described as good, bad, and average may be inadequate in portraying oak mast production in the Smokies; more qualitative divisions (e.g., fair, fairly good/poor, etc.) might be more consistent with reality and improve the model's predictive capabilities. Although adding a variable (e.g., food availability) to the model adds realism, the Leslie matrix is a simple model. It inherently predicts extremes in population growth or decline depending on the initial numbers in the population (S. Stringham, pers. commun.). The low initial numbers of national forest bears (e.g., 20 females, see 
